The effect of saccharated ferric oxide on the response of human peripheral lymphocytes to stimulation by phytohemagglutinin in serum-free medium was studied by measuring the incorporation of [3H]thymidine into DNA. The addition of saccharated ferric oxide resulted in a significant increase in [3H]thymidine uptake not only with mitogen added, but also without mitogen, suggesting that this compound itself was mitogenic. saccharated ferric oxide; human lymphocytes; serum-free medium; anemia Saccharated ferric oxide has been commonly used as an intravenous treatment for iron-deficiency anemia since Nissim (1947) reported successful results for the treatment of anemia with this compound.
On the other hand, iron deficiency has been reported to have an inhibitory effect on DNA synthesis in antigen- (Joynson et al. 1972 ) or mitogen- (Sawitsky et al. 1976 ; Hoff brand et al. 1976) stimulated lymphocytes that led to defects of cell mediated immunity, while treatment with iron restored the lymphocyte response to normal.
In the course of our investigation of the factors supporting lymphocyte growth in serum-free medium (Arai et al. 1977) , we found that saccharated ferric oxide enhanced the [3H]thymidine incorporation into the phytohemagglutinin (PHA)-stimulated lymphocytes in serum-free culture medium supplemented with bovine serum albumin and insulin.
MATERIALS AND METHODS
Human peripheral mononuclear cells from heparinized venous blood of healthy adults were obtained by Ficoll-Isopaque density gradient centrifugation.
The cells (5 X 105/ml) were incubated in microplates (Falcon 3040) in serum-free medium (Arai et al. 1977 ) with or without PHA-P(Difco) and saccharated ferric oxide (`Fesin', Yoshitomi Pharmaceut.
Indust. Ltd, Osaka) for 96 hr at 37°C and 5% CO2 in air. After [3H] thymidine (0.8 ,uCi/well) labeling for 4 hr, the cultures were harvested with a multiple cell harvester and their radioactivity was counted.
RESULTS AND DISCUSSION
As shown in Table 1 , saccharated ferric oxide augmented the thymidine uptake into the PHA-activated lymphocytes approximately eight-fold as high as that without the substance.
Furthermore, the enhancing effects were also observed in the control group where PHA was not added, suggeting that this compound itself was mitogenic. This mitogenicity might be attributed to the saccharide component of this compound, since dextran has been reported not to be immunologically inert (Kabat and Mayer 1961) , but has been reported to be a B-cell mitogen in mice (Diamanstein et al. 1973 ). Moreover, dextran has been described as a possible substitute of serum in a culture medium of lymphocyte (Bergman et al. 1967 ). However, it seems that the mitogenicity of this substance could cause allergic side effects from iron dextran similar to those previously reported (Berliner et al. 1979 ). In any case, treatment with saccharated ferric oxide not only improves iron-deficiency anemia but also enhances cellular immunity via its direct immunological action. 
